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Process development in aqueous cleaning is taking place at the Aerojet Advanced Solid Rocket 
Motor (ASRM) Division under a NASA Marshall Space and Plight Center contract for design, 
development, test and evaluation of the ASRM including new production facilities. Lockheed 
Missiles and Space Company and Aerojet have formed a team partnership. Lockheed, as prime 
contractor, is providing systems engineering and integration and facility construction with overall 
responsibility and accountability tor the project Aerojet, as a subcontractor, is heading the 
propulsion design, development, and manufacturing of the new booster. The ASRM will utilize 
aqueous cleaning in several manufacturing process steps to clean case segments, nozzle metal 
components, and igniter closures. ASRM manufacturing process development is underway, 
including agent selection, agent characterization, subscale process optimization, bonding 
verification, and scale-up validation. 

After a literature search and screening demonstrations of 1 1 aqueous pinning a gents , three agents 
(Turco 3878 LF-NC, Daraclean 283, and Blue Qold) were chosen for cleaning ability 
demonstrations. As a result, Turco 3878 LF-NC has been selected for further process testing. 

Process parameters are currently being tested for optimization u tilizin g § Taguci Matrix, In ch ing 
agent concentration, cleaning solution temperature, agitation and immersion time, rinse water 
amount and temperature, and use/non-use of drying air. 

Based on results of process development testing to date, several observations are offered: 

• Aqueous cleaning appears effective for steels and SenneTel-coated metals in ASRM 
processing. 

• Aqueous cleaning agents may stain and/or attack bare al uminum metals to various 
extents. Effects have not been characterized. 

• Aqueous cleaning appears unsuitable for thermal sprayed aluminum-coated « t~l. 

• Aqueous cleaning appears to adequately remove a wide range of contaminants from 
flat metal surfaces, but supplementary assistance may be needed to remove clumps 
of tenacious contaminants embedded in holes, etc. 

• Hot rinse water appears to be beneficial to aid in drying of bare steel and retarding 
oxidation rate. 

In summary, process development in aqueous cleaning for the ASRM Project is progressing 
satisfactorily. An agent has been selected and subscale process optimization is in progress 
Aqueous cleaning has been demonstrated at the lab scale to be an effective alternative to vapor 
degre asin g. The Aerojet ASRM Division and the entire ASRM Team are committed to successful 
activation of full-scale aqueous cleaning processes. 

(NASA— CR— 191949) ASRM PROCESS N93-21355 

DEVELOPMENT IN AQUEOUS CLEANING 
(Lockheed Missiles and Space Co.) 

26 p Unclas 


'lOU 20 ’92 9: 03 


G3/20 0141239 




SENT BY ! TM-PC0-3/SMAC/X4 925 511-20-82 I 9:C7AH ! 


4073673737-*205 544 8810 





SENT BY:rM-PCQ-3/SMAC/x4825 111-20-92 \ 9! 07AM 



4078673737-^205 544 8610 


;# 4 



NOU 20 '92 9:04 


4078673737 PAGE . 004 


ueous Cleanfnq Development 




Igniter Closure 
- HP9Ni-4Co-0.3C Steel 
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Goal To Select Three Agents For Further Testing 
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- Blue Gold (Modern Chemical Co.) 

- Emulsion Cleaning History By Martin Marietta 
Space Vehicle Division 
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Provided Cleaner Base Metal Surface Than 
Media Blast 
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Task 2B - Case Cleaning Ability 




Before Contamination Applied 
And After Contamination Cleaned Off 
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Hot Rinse Water Appears To Be Beneficial To Aid 
Drying To Prevent Rapid Oxidation Of Bare Steel 
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